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METHOD, DEVICE AND SYSTEM FOR
ESTABLISHING ON-DEMAND ROUTE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of International Appli-
cation No. PCT/CN2010/075780, filed on Aug. 6, 2010,
which claims priority to Chinese Patent Application No.

2009101656135.9, filed on Aug. 6, 2009, both of which are
hereby incorporated by reference 1n their entireties.

FIELD OF THE INVENTION

The present invention relates to the field of commumnication
technologies, and 1n particular, to a method, a device, and a
system for establishing an on-demand route.

BACKGROUND OF THE INVENTION

In a wireless sensor network or an ad hoc network, the
environment for node communication and node location may
often change, so data 1s generally distributed by using an
on-demand routing manner. The basic 1dea of the on-demand
routing 1s to establish a route according to a demand of send-

ing data packets.

In the prior art, an AODV (Ad hoc On-Demand Vector, Ad
hoc On-Demand Vector) routing algorithm 1s a common on-
demand routing method. According to this method, a source
node broadcasts a route request command 1n the beginning.
Different commands broadcasted reach a destination node
through different routes. The destination node selects the
route of the lowest cost as a final route. In the AODYV, each
route 1n a route entry 1s distributed and stored on each node in
the route. In other words, each node stores only an address of
a next-hop node that 1s passed through to reach the destination
node.

Since the storage capability of the network node 1s limited,
and especially for the wireless sensor network, the cost of the
node 1s low and the storage capability of the node 1s poorer,
and the number of network nodes 1s large, so not all the route
entries are stored generally. Moreover, since the route may
change, an aging operation should be performed on the stored
route entry, that 1s, the route entry obtained after route dis-
covery has an effective time. The effective time 1s generally
preset and obtained when the node joins 1n the network. For
one node, a uniform effective time 1s used for all route entries.
The route entry may be deleted after the effective time 1s
exceeded, so that more space may be adapted for storing new
route entries. If the source node tries to communicate with the
destination node after the route entry 1s deleted, a route dis-
covery process needs to be 1nitiated again to re-establish the
route.

Currently, the application of the network bearer becomes
more diverse, especially for the wireless sensor network.
According to the prior art, the uniform aging operation 1s
performed on all the route entries. In this case, actual avail-
able route entries may be deleted.

SUMMARY OF THE INVENTION

The embodiments of the present invention provide a
method, adevice, and a system for establishing an on-demand
route, so that the demands of different applications on the
delay may be satisfied in the route, and the consumption of the
network bandwidth may be reduced.
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An embodiment of the present invention provides a method
for establishing an on-demand route, where the method
includes:

determining that a stable route needs to be established;

establishing the stable route and recording a route entry
corresponding to the stable route 1n a route table;

determining an effective time of the stable route, in which
the effective time of the stable route 1s longer than the effec-
tive time of another common route; and

performing an aging operation on the route entry according
to the effective time of the stable route.

An embodiment of the present invention provides a net-
work node device, where the network node device includes:

a route determining unit, configured to determine that a
stable route needs to be established;

a route establishing unit, configured to establish the stable
route aiter the route determining unit determines that the
stable route needs to be established;

a recording unit, configured to record a route entry corre-
sponding to the stable route 1n a route table;

an effective time determining unit, configured to determine
an effective time of the stable route, in which the effective
time of the stable route 1s longer than the effective time of
another common route; and

a route maintaining unit, configured to perform an aging
operation on the route entry according to the effective time of
the stable route.

An embodiment of the present invention provides a net-
work node device, where the network node device includes:

a command receiving unit, configured to receive a route
request command, 1n which the route request command car-
ries an accumulative cost parameter;

a calculating unit, configured to determine a route effective
time according to the accumulative cost parameter; and

a command sending unit, configured to send a route reply
command, 1n which the reply command carries the route
elfective time.

An embodiment of the present invention provides a system
for establishing an on-demand route, where the system
includes a source node, an intermediate node, and a destina-
tion node, 1n which:

the source node 1s configured to send a route request com-
mand to the intermediate node, in which the route request
command carries indication information indicating that a
stable route entry needs to be established;

the mtermediate node 1s configured to recerve the route
request command, establish a stable route to the destination
node according to the indication information, and record a
route entry corresponding to the stable route 1n a route table;

the source node 1s further configured to record the route
entry corresponding to the stable route 1n the route table
according to a route reply command returned by the interme-
diate node; and

the source node and the intermediate node are further con-
figured to determine an etfective time of the stable route and
perform an aging operation on the route entry according to the
effective time of the stable route, 1n which the effective time
ol the stable route 1s longer than the effective time of another
common route.

Through the method, the device, and the system for estab-
lishing an on-demand route according to the embodiments of
the present invention, 1 i1t 1s determined that a stable route
needs to be established, the stable route 1s established and a
route entry corresponding to the stable route 1s recorded 1n a
route table; an effective time of the stable route 1s determined,
in which the effective time of the stable route 1s longer than
the effective time of another common route; and an aging
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operation 1s performed on the route entry according to the
elifective time of the stable route. Therelfore, a slower aging
operation may be performed on the stable route entry than that
performed on another common route entry. In this case, not
only the demands of different applications on the delay may
be satisfied, but also the consumption of the network band-

width may be effectively reduced since a route discovery does
not need to be frequently performed due to the stable route.

BRIEF DESCRIPTION OF THE DRAWINGS

To 1llustrate the techmical solutions according to the
embodiments of the present invention or 1n the prior art more
clearly, the accompanying drawings for describing the
embodiments or the prior art are mtroduced briefly 1n the
following. Apparently, the accompanying drawings in the
following description are only some embodiments of the
present invention, and persons of ordinary skill in the art may
derive other drawings from the accompanying drawings with-
out creative eflorts.

FIG. 1 1s a flow chart of a method for establishing an
on-demand route according to an embodiment of the present
invention;

FIG. 2 1s a schematic view of a format of a route request
command according to an embodiment of the present imnven-
tion;

FIG. 3 1s a schematic structural view of a network node
device according to an embodiment of the present invention;

FIG. 4 1s another schematic structural view of a network
node device according to an embodiment of the present inven-
tion;

FIG. § 1s another schematic structural view of a network
node device according to an embodiment of the present inven-
tion;

FIG. 6 1s another schematic structural view of a network
node device according to an embodiment of the present inven-
tion; and

FIG. 7 1s a schematic structural view of a system for estab-
lishing an on-demand route according to an embodiment of
the present invention.

DETAILED DESCRIPTION OF TH
EMBODIMENTS

(L]

In order to enable persons skilled 1n the art to understand
the technical solutions of the present invention better, the
present invention are described in further detail below with
reference to embodiments and the accompanying drawings.

Different requirements for quality of service (QoS) may
need to be satisfied 1n different applications, and different
intermediate routers may require different effective time of
route entries. Different QoS requirements may need to be
satisfied in different applications, and different intermediate
routers may require different effective time of route entries.
Since a route discovery consumes a lot of time and some
applications have a strict requirement for a delay after run-
ning, for example, a control application, the delay generated
by the route discovery cannot satisty the requirement for this
application. Furthermore, excessive route discoveries may
cause excessive consumption of network bandwidth.

In the method, the device and the system for establishing an
on-demand route according to the embodiments of the
present invention, for different mobility of each network node
and different communication environments, during establish-
ing a route on demand, 1t 1s determined that a stable route
needs to be established according to different applications; a
stable route discovery 1s performed, 1n which the stable route
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1s established and a route entry corresponding to the stable
route 1s recorded 1n a route table; the effective time of the
stable route 1s determined, in which the effective time of the
stable route 1s longer than the effective time of another com-
mon route; and an aging operation 1s performed on the route
entry according to the effective time of the stable route. Defi-
nitely, 11 the stable route does not need to be established, the
route discovery may be performed according to the prior art.

FIG. 1 1s a flow chart of a method for establishing an
on-demand route according to an embodiment of the present
invention. The method includes the following steps.

Step 101: It 1s determined that a stable route needs to be
established.

Step 102: The stable route 1s established and a route entry
corresponding to the stable route 1s recorded 1n a route table.

A source node may determine that the stable route needs to
be established according to application requirements. During
the route discovery, the source node sends a notification to an
intermediate node. Specifically, a route request command 1n
the prior art may be adopted, and a command option 1s added
in a data packet of the network layer to indicate establishment
of the stable route, as shown in FIG. 2.

In a route discovery option of a frame header of the data
packet, information similar to the route request command in
the prior art 1s included as follows: a route request sequence
number, a destination address, an accumulative cost, and a
destination IEEFE address. In addition, the indication infor-
mation indicating a stable route discovery 1s added to indicate
that the stable route needs to be established.

Definitely, other dedicated commands may also be adopted
during the route discovery, which are not limited in the
present invention.

The process of establishing the stable route 1s similar to the
route establishment process in the prior art. During the pro-
cess, the source node broadcasts the route request command
in the beginning. Different broadcast commands reach a des-
tination node through different routes. The destination node
selects the route of the lowest cost as a final route. The specific
process 1s as follows.

If a node recetving the route request command 1s not the
destination node and does not store the route entry of the
destination node, the node determines, according to the 1indi-
cation information, that a stable route discovery needs to be
initiated, and establishes the stable route.

In the case that the intermediate node does not store the
route entry of the destination node, if the intermediate node
does not recerve the same route request command before, the
intermediate node records the route request command, adds
this link cost to the accumulative cost, records a backward
route, that 1s, a path for returning to the source node, and then
rebroadcasts the route request command; 11 the same route
request command 1s recerved before, the accumulative cost in
the received route request command 1s compared with the
previously recorded accumulative cost. If the accumulative
cost 1n the received route request command 1s lower, the route
request command 1s rebroadcast after updating the accumu-
lative cost and the backward route; otherwise, the received
route request command 1s discarded.

In the case that the node receiving the route request com-
mand 1s the destination node or stores the route entry of the
destination node, i1 the node does not receive the same route
request command before, the node records the route request
command, adds this link cost to the accumulative cost,
records a backward route, and then returns a route reply
command, in which the route reply command 1s sent to the
source node along the recorded backward route; if the same
route request command 1s received betfore, the accumulative
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cost 1n the received route request command 1s compared with
the previously recorded accumulative cost. If the accumula-
tive cost 1n the received route request command 1s lower, the
route reply command 1s returned after updating the accumu-
latrve cost and the backward route; otherwise, the received
route request command 1s discarded.

The immediate node and the source node record a forward
route entry when receiving the route reply command for the
first time, and the immediate node needs to update the accu-
mulative cost in the route reply command and forward the
route reply command, and compare the cost of the previously
recorded route entry with the cost 1n the received route reply
command when receiving the same route reply command
later. If the cost 1n the recerved route reply command 1s lower,
the route entry 1s updated. The immediate node needs to
update the accumulative cost 1n the route reply command and
continue forwarding the route reply command.

If the source node recerves the route reply command within
a specified time, the route from the source node to the desti-
nation node 1s established.

For the convenience of being distinguished from another
common route, the route table entry corresponding to the
established stable route may be labeled as a stable route entry
in the route table when recording the forward route and the
backward route.

Step 103: An ellective time of the stable route 1s deter-
mined, in which the effective time of the stable route 1s longer
than the etl

ective time of another common route.

In the embodiment of the present invention, the effective
time of the stable route entry 1s different from the effective
time of another common route entry and may be a predeter-
mined value, which 1s longer than the effective time of
another common route, so that the node may perform a slower
aging operation on the stable route entry. The node 1is
informed of the effective time when joining 1n the network,
that 1s, the source node and the intermediate node may deter-
mine the effective time of the stable route according to con-
figuration information.

Moreover, information indicating the effective time of the
stable route may also be carried in the route request com-
mand. For example, a field indicating the effective time 1s
added 1n the route request command shown in FIG. 2. In this
way, the immediate node may determine the effective time of
the stable route according to the information indicating the
elfective time of the stable route 1n the field.

The effective time of the stable route may be an infinitely
long time. For example, a special value of Ox{IITiil may be
specified to express the infimtely long time. In this case, a
first-1in-first-out method may be adopted to delete the route
entry. IT a new stable route entry exists, the route entry that
expires first or 1s saved first 1s deleted. Alternatively, the
source node sends a route deletion command to the destina-
tion node, and then all nodes along the route delete the cor-
responding stored route entry.

Furthermore, the stable route should be borne on the stable
node, and factors affecting the stability mainly include mobil-
ity of the node and a communication environment surround-
ing the node. Therefore, in the embodiment of the present
invention, the effective time of the stable route may be deter-
mined 1n the following manner.

A stability degree parameter 1s set for each node. Specifi-
cally, the stability degree may be determined according to the
mobility of the node and the communication environment
surrounding the node. For example, a cardinal number may be
set according to the mobaility of the node. For example, the
cardinal number of a stationary node 1s Oxil, the cardinal
number of a slowly moving node 1s 0x91, and the cardinal
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number of a fast moving node 1s 0x31. Then the cardinal
number may be adjusted according to the communication
environment surrounding the node, such as the interference,
noise, and contlict. The communication environment may be
measured according to the quality of a link and a success ratio
of communication. For example, the number 4 1s subtracted
from the cardinal number each time the success ratio of com-
munication 1s reduced by 1% until the cardinal number 1s O.
The finally obtained value 1s taken as the stability degree
parameter. Different stability degree parameters may also be
set for different neighboring nodes since the communication
environments and the success ratios of communication with
different neighboring nodes are different.

The intermediate node takes a preset stability degree
parameter ol the mntermediate node as a parameter for calcu-
lating the link cost after recerving the route request command
and updates the accumulative cost 1n the route request com-
mand after calculating the link cost. For example, 1in the prior
art, the calculated link cost C 1s from 1 to 7, and the stability
degree parameter S 1s from 0x00 to Ox1T, that1s, from Oto 2355.
The calculated final link cost may be specified as NC=[(C-
[S/32]+8)/2], where [x] denotes the greatest integer that 1s not
greater than x. The link cost 1s NC=[(3-[200/32]+8)/2]=2 11
the following condition 1s satisfied: C=3 and S=200. As such,
the destination node may determine the effective time of the
stable route according to a final total accumulative cost when
generating a route reply. In one embodiment, a mapping
relation between an accumulative cost parameter and the
eifective time of the stable route may be set, and the effective
time of the stable route 1s determined according to the accu-
mulative cost parameter carried 1n the recerved route request
command and the mapping relation. Persons of ordinary skill
in the art may further adopt other methods to determine the
clfective time of the stable route according to the accumula-
tive cost parameter. In this way, each node on the path may
save the effective time of the stable route after recerving the
route reply.

Step 104: An aging operation 1s performed on the route
entry according to the effective time of the stable route.

It should be noted that, in the above embodiment, the preset
stability degree parameter may be taken as an exclusive con-
dition no matter which manner 1s adopted to determine the
cifective time of the stable route. Specifically, during estab-
lishing the stable route, after the node receives the route
request command, if the predetermined stability degree of the
node 1s lower than a preset threshold, the route request com-
mand 1s discarded and 1s not forwarded, so as to ensure that all
the nodes 1n the final established route are stable. To prevent
route establishment failure when a route 1n which all nodes
are stable does not exist, the node of the stability degree lower
than the preset threshold may also forward a normal route
request command after receiving a stable route request com-
mand, that 1s, the route request command does not carry the
indication mformation indicating that the stable route entry
needs to be established. In this way, the destination node
prefers to select the stable route when selecting the route. The
route 1s determined according to the route information carried
in the stable route request command, and then the route reply
command 1s sent. A normal route 1s selected only 11 the stable
route does not exist.

Definitely, in the embodiment of the present invention, the
set stability degree parameter may be taken as both the exclu-
stve condition and the parameter for calculating the link cost.
For example, it 1s specified that the stability degree parameter
S1sirom 1 to 255 and a stability degree threshold 1s 144. In the
prior art, the calculated link cost C 1s from 1 to 7. The calcu-
lated final link cost may be specified as NC=[(C-[S/16]+16)/
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2], where [x] denotes the greatest integer that 1s not greater
than x. The link cost 1s NC=[(3-[200/16]+16)/2]=3 1f the
following condition 1s satisfied: C=3 and S=200.

It may be seen that, in the method for establishing an
on-demand route according to the embodiment of the present
invention, the stable route 1s established and the route entry
corresponding to the stable route 1s recorded in the route
table; the effective time of the stable route 1s determined, in
which the effective time of the stable route 1s longer than the
elfective time of another common route; and the aging opera-
tion 1s performed on the route entry according to the effective
time of the stable route. Therefore, a slower aging operation
may be performed on the stable route entry than that per-
formed on another common route entry. In this case, not only
the requirements of different applications on the delay may be
satisfied, but also the consumption of the network bandwidth
may be eflectively reduced since a route discovery does not
need to be frequently performed due to the stable route.

Persons of ordinary skill 1n the art should understand that
all or part of the steps in the method according to the embodi-
ment of the present invention may be implemented by a
program instructing relevant hardware, and the program may
be stored 1n a computer readable storage medium, such as a
Read-Only Memory/Random Access Memory (ROM/
RAM), a magnetic disk, or an optical disk.

An embodiment of the present invention further provides a
network node device. FIG. 3 1s a schematic structural view of
the network node device.

The network node device includes a route determining unit
301, a route establishing umt 302, a recording unit 303, an
cifective time determining unit 304, and a route maintaining
unit 305.

The route determiming unit 301 1s configured to determine
that a stable route needs to be established.

The route establishuing unit 302 1s configured to establish
the stable route after the route determining umt 301 deter-
mines that the stable route needs to be established.

The recording unit 303 1s configured to record a route entry
corresponding to the stable route 1n a route table.

The effective time determining unit 304 1s configured to
determine an effective time of the stable route, 1n which the
elfective time of the stable route 1s longer than the effective
time of another common route.

The route maintaining unit 305 1s configured to perform an
aging operation on the route entry according to the effective
time of the stable route.

The network node device according to the embodiment of
the present invention may be taken as a route source node or
a route destination node and performs a slower aging opera-
tion on the stable route entry than that performed on another
common route entry. In this case, not only the requirements of
different applications on the delay may be satisfied, but also
the consumption of the network bandwidth may be effec-
tively reduced since a route discovery does not need to be
frequently performed due to the stable route.

FIG. 4 1s another schematic structural view of a network
node device according to an embodiment of the present inven-
tion.

The network node device includes a route determining unit
401, a route establishing unmt 402, a recording unit 403, an
elfective time determining unit 404, and a route maintaining
unit 405.

The route determiming unit 401 1s configured to determine
whether a stable route needs to be established according to
requirements of an application layer.

The route establishing unit 402 1s configured to establish
the stable route after the route determining umt 401 deter-
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mines that the stable route needs to be established. Specifi-
cally, as shown 1n FIG. 4, the route establishing unit 402
includes a first request sending unit 421 and a first reply
receiving unit 422. The first request sending unit 421 1s con-
figured to send a route request command aiter the route deter-
mining unit 401 determines that the stable route needs to be
established, 1n which the route request command carries 1ndi-
cation information indicating that a stable route entry needs to
be established. The first reply receiving unit 422 1s configured
to receive a route reply command returned by another node.

The recording unit 403 1s configured to record a route entry
corresponding to the stable route 1n a route table according to
the route reply command.

The effective time determining unit 404 1s configured to
determine an eflective time of the stable route, 1n which the
cifective time of the stable route 1s longer than the effective
time of another common route.

The route maintaining unit 405 1s configured to perform an
aging operation on the route entry according to the effective
time of the stable route.

In the embodiment of the present invention, the effective
time determining unit 404 may determine the effective time
of the stable route according to various means, such as, the
tollowing means mentioned 1n the method for establishing an
on-demand route according to the embodiment of the present
invention:

In Means 1, the effective time of the stable route 1s deter-
mined according to configuration information.

In Means 2, the effective time of the stable route 1s obtained
according to the received route reply command, 1n which the
cifective time of the stable route 1s carried 1n the route reply
command and determined by a destination node according to
an accumulative cost parameter carried 1n the received route
request command.

In Means 1, the route request command sent by the first
request sending unit 421 may also carry information indicat-
ing the effective time of the stable route, so that an interme-
diate node determines the effective time of the stable route
according to the iformation. Definitely, in this means, the
route request command may also not carry the information
indicating the effective time of the stable route, and the inter-
mediate node determines the effective time of the stable route
according to the configuration information.

For the detailed process of obtaining the effective time of
the stable route by Means 2, reference may be made to the
description of the method for establishing an on-demand
route according to the embodiment of the present invention,
so that the details will not be described herein again.

The network node device according to the embodiment of
the present invention may be taken as a source node, estab-
lishes the stable route according to requirements of the appli-
cation layer, and performs a slower aging operation on the
stable route entry than that performed on another common
route entry. In this case, not only the requirements of different
applications on the delay may be satisfied, but also the con-
sumption of the network bandwidth may be effectively
reduced since a route discovery does notneed to be frequently
performed due to the stable route.

FIG. 5 1s another schematic structural view of a network
node device according to an embodiment of the present inven-
tion.

The network node device includes a route determining unit
501, a route establishing unit 502, a recording unit 503, an
elfective time determining umit 504, and a route maintaining
unit 505.

The route determining unit 501 1s configured to determine
that a stable route needs to be established. Specifically, the
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determination 1s made according to indication information
carried 1n a route request command received by the route
establishing unit 502 indicating that a stable route entry needs
to be established.

The route establishing unit 502 1s configured to establish
the stable route after the route determining umt 501 deter-
mines that the stable route needs to be established. Specifi-
cally, as shown in FIG. 5, the route establishing unit 502
includes a second request receiving unit 321 and a second
request sending unit 522. The second request recerving unit
521 1s configured to recerve the route request command, 1n
which the route request command carries the indication infor-
mation indicating that the stable route entry needs to be estab-
lished. The second request sending unit 322 1s configured to
send the route request command to a next node.

The recording unit 503 1s configured to record a route entry
corresponding to the stable route 1n a route table according to
a recerved route reply command.

The effective time determining unit 304 1s configured to
determine an effective time of the stable route, 1n which the
cifective time of the stable route 1s longer than the effective
time of another common route.

The route maintaining unit 505 1s configured to perform an
aging operation on the route entry according to the effective
time of the stable route.

In the embodiment of the present invention, the effective
time determining umt 504 may determine the effective time
of the stable route according to various means, such as, the
following means mentioned 1n the method for establishing an
on-demand route according to the embodiment of the present
invention.

In Means 1, the effective time of the stable route 1s deter-
mined according to configuration information.

In Means 2, the route request command also carries infor-
mation indicating the effective time of the stable route.

In this case, the second request recerving unit 5321 1s further
configured to recerve the route request command carrying the
information indicating the effective time of the stable route.
In this way, the effective time determining unit 504 may
determine the effective time of the stable route according to
the information indicating the effective time of the stable
route carried 1n the route request command.

In Means 3, the effective time of the stable route 1s obtained
according to the recerved route reply command, in which the
cifective time of the stable route 1s carried 1n the route reply
command and determined by a destination node according to
an accumulative cost parameter carried in the received route
request command.

In this case, the second request recerving unit 5321 1s further
configured to recerve the route request command carrying the
accumulative cost parameter. The route establishing unit 502
may further include a link cost calculating unit (not shown),
configured to take a predetermined stability degree of the
node as a parameter for calculating a link cost to calculate the
link cost after the second request receiving unit 521 receives
the route request command and take the calculated link cost as
the accumulative cost parameter 1n the route request com-
mand forwarded by the second request sending unit. The
elfective time determining unit 504 1s specifically configured
to obtain the effective time of the stable route according to the
received route reply command, in which the effective time of
the stable route 1s carried 1n the route reply command and
determined by a destination node according to the accumu-
lative cost parameter carried in the received route request
command.

For the detailed process of obtaining the effective time of
the stable route by Means 3, reference may be made to the
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description of the method for establishing an on-demand
route according to the embodiment of the present invention,
so that the details will not be described herein again.

The network node device according to the embodiment of
the present mvention may be taken as an intermediate node,
establishes the stable route according to the recerved route
request command, and performs a slower aging operation on
the stable route entry than that performed on another common
route entry. In this case, not only the demands of different
applications on the delay may be satisfied, but also the con-
sumption of the network bandwidth may be eflectively
reduced since a route discovery does not need to be frequently
performed due to the stable route.

It should be noted that, in the above embodiment, the route
establishing unit 502 may further include a judging unit (not
shown), configured to judge whether the predetermined sta-
bility degree of the node 1s lower than a preset threshold after
the second request receiving umt 521 receives the route
request command. If the predetermined stability degree of the
node 1s lower than the preset threshold, a notification 1s sent to
the second request receiving unit 521, and after recerving the
notification, the second request recerving umt 521 does not
torward the received route request command or forwards the
received route request command that does not carry the indi-
cation information.

In this way, 1t may be ensured that all the nodes 1n the final
established route are stable or that a common route may be
selected 11 a route 1n which all nodes are stable does not exist.

An embodiment of the present invention further provides a
network node device. FIG. 6 1s a schematic structural view of
the network node device.

In this embodiment, the network node device includes a
command receiving unit 601, a calculating unit 602, and a
command sending unit 603.

The command recerving unit 601 is configured to receive a
route request command, 1n which the route request command
carries an accumulative cost parameter.

The calculating unit 602 1s configured to determine a route
elfective time according to the accumulative cost parameter.

The command sending unit 603 1s configured to send a
route reply command, 1n which the reply command carries the
route elfective time.

The network node device according to the embodiment of
the present mvention may be taken as a destination node,
determines the route effective time according to the accumu-
lative cost parameter carried in the received route request
command, carries the route effective time 1n the reply com-
mand so that an mtermediate node and a source node may
perform an aging operation on the route entry corresponding
to the route effective time, so as to perform a slower aging
operation on a stable route entry than that performed on
another common route entry. In this case, not only the require-
ments of different applications on the delay may be satisfied,
but also the consumption of the network bandwidth may be
elfectively reduced since a route discovery does not need to
be frequently performed due to the stable route.

An embodiment of the present invention further provides a
system for establishing an on-demand route. FIG. 7 1s a sche-
matic structural view of the system.

In this embodiment, the system includes a source node 701,
an intermediate node 702, and a destination node 703.

The source node 701 1s configured to send a route request
command to the intermediate node 702, in which the route
request command carries indication information indicating,
that a stable route entry needs to be established.

The intermediate node 702 1s configured to receive the
route request command, establish a stable route to the desti-
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nation node 703 according to the indication information, and
record a route entry corresponding to the stable route 1n a
route table.

The source node 701 1s turther configured to record the
route entry corresponding to the stable route 1n the route table
according to a route reply command returned by the interme-
diate node 702.

The source node 701 and the intermediate node 702 are
turther configured to determine an effective time of the stable
route and perform an aging operation on the route entry
according to the effective time of the stable route, in which the
cifective time of the stable route 1s longer than the effective
time of another common route.

Definitely, the system according to the embodiment of the
present invention 1s not limited to the above structure. For
example, the system may have multiple intermediate nodes.

Furthermore, in specific applications, the source node 701
and the intermediate node 702 may determine the effective
time of the stable route according to configuration informa-
tion and may also obtain the effective time of the stable route
according to the received route reply command, 1n which the
clfective time of the stable route 1s carried 1n the route reply
command and determined by the destination node according
to an accumulative cost parameter carried in the received
route request command.

For the detailed structure of each node, reference may be
made to the description of the network node device according,
to the embodiment of the present invention, so that the details
will not be described herein again.

The system for establishing an on-demand route according
to the embodiment of the present invention may establish the
stable route, record the route entry corresponding to the stable
route 1n the route table, and perform a slower aging operation
on the stable route entry than that performed on another
common route entry. In this case, not only the requirements of
different applications on the delay may be satisfied, but also
the consumption of the network bandwidth may be effec-
tively reduced since a route discovery does not need to be
frequently performed due to the stable route.

The embodiments of the present invention are describes in
detail above. The implementation of the present invention 1s
described herein through specific examples. The description
about the embodiments of the present invention 1s merely
provided for ease of understanding of the method and device
of the present invention. Persons of ordinary skill in the art
may make variations and modifications to the present mven-
tion 1n terms of the specific implementations and application
scopes according to the ideas of the present invention. There-
fore, the specification shall not be construed as a limit to the
present invention.

Persons of ordinary skill 1n the art should understand that
part of the steps of the method according to the embodiments
of the present mvention may be implemented by a program
instructing relevant hardware. The program may be stored 1n
a computer readable storage medium. When the program 1s
run, one or a combination of the steps of the method accord-
ing to the embodiments of the present mvention are per-
formed.

In addition, the functional units in each embodiment of the
present invention may be integrated 1n one processing mod-
ule, or each unit exists separately, or two or more units are
integrated in one processing module. The mtegrated module
may be embodied in the form of hardware or a software
tfunctional module. If the integrated module 1s embodied 1n
the form of a software functional module and 1s sold or used
as a separate product, the integrated module may be stored 1n
a computer readable storage medium.
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The storage medium may be a Read-Only Memory
(ROM), a magnetic disk, or a Compact Disk Read-Only

Memory (CD-ROM).

In conclusion, the above are merely specific embodiments
of the present invention. However, the scope of the present
invention 1s not limited thereto. Changes or replacements
readily apparent to persons skilled in the art within the tech-
nical scope of the present invention should fall within the
protection scope of the present invention. Therefore, the pro-
tection scope of the present invention i1s subject to the
appended claims.

What 1s claimed 1is:

1. A method for establishing an on-demand route, the
method comprising:

determiming, by a network node, stability degree of the
network node according to mobility of the network node
and a communication environment surrounding the net-
work node;

determining, by the network node, whether the stability
degree of the network node 1s lower than a preset thresh-
old, and when the stability degree of the network node 1s
not lower than the preset threshold and when the stability
degree of the network node 1s lower than the preset
threshold;

receving, by the network node, a first route request com-
mand from a source node, wherein the first route request
command carries a first indication information indicat-
ing that a stable route needs to be established and a
second 1ndication information indicating effective time
of a route entry of the stable route, wherein the effective
time of the route entry of the stable route 1s longer than
the effective time of a route entry of another common
route of the network node;

determining, by the network node, that the stable route
needs to be established according to the first route
request command;

transmitting, by the network node, the first route request
command to a destination node;

recewving, by the network node, a route reply command
from the destination node;

recording, by the network node, the route entry corre-
sponding to the stable route 1n a route table according to
the route reply command;

determining, by the network node, effective time of the
route entry corresponding to the stable route according
to the second 1ndication information;

performing, by the network node, an aging operation on the
route entry corresponding to the stable route according
to the effective time of the route entry corresponding to
the stable route; and

transmitting, by the network node, a second route request
command to the destination node when the stability
degree of the network node 1s determined to be lower
than the preset threshold, wherein the second route
request command does not carry the first indication
information.

2. A network node, comprising a processor, a recerver and

a transmitter,

the processor being configured to determine stability
degree of the network node according to mobaility of the
network node and a communication environment sur-
rounding the network node;

the processor being configured to determine whether the
stability degree of the network node i1s lower than a
preset threshold, and when the stability degree of the
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network node 1s not lower than the preset threshold and
when the stability degree of the network node 1s lower
than the preset threshold,

the recerver being configured to recerve a first route request
command from a source node, wherein the first route
request command carries a {irst indication information
indicating that a stable route needs to be established and
a second 1indication information indicating effective
time of a route entry of the stable route, wherein the

cifective time of the route entry of the stable route is
longer than the effective time of a route entry of another
common route of the network node;

the processor being configured to determine that the stable
route needs to be established according to the first route

request command;

the transmitter being configured to transmuit the first route
request command to a destination node;

the recerver being configured to recerve a route reply com-
mand from the destination node;

the processor being configured to record a route entry
corresponding to the stable route 1n a route table accord-
ing to the route reply command;

the processor being configured to determine efiective time
of the route entry corresponding to the stable route
according to the second indication information, and per-
form an aging operation on the route entry correspond-
ing to the stable route according to the effective time of
the route entry corresponding to the stable route; and

wherein, when the stability degree of the network node 1s
determined to be lower than the preset threshold, the
transmitter 1s configured to transmit a second route
request command to the destination node, and wherein
the second route request command does not carry the
first indication information.

3. A system for establishing an on-demand route, the sys-

tem comprising:

a source node,
at least one intermediate node, and

a destination node,
wherein the intermediate node 1s configured to determine

stability degree of a network node according to mobility
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of the intermediate node and a communication environ-
ment surrounding the intermediate node;

wherein the intermediate node 1s configured to determine
whether the stability degree of the intermediate node 1s
lower than a preset threshold, and when the stability
degree of the intermediate node 1s not lower than the
preset threshold and when the stability degree of the
intermediate node 1s lower than the preset threshold,

wherein the itermediate node 1s configured to receive a
first route request command from the source node,
wherein the first route request command carries a first
indication information indicating that a stable route
needs to be established and a second indication informa-
tion indicating elfective time of a route entry of the
stable route, wherein the effective time of the route entry
of the stable route 1s longer than the effective time of a
route entry ol another common route of the intermediate
node,

wherein the intermediate node 1s configured to determine
the stable route needs to be established according to the
first route request command,

wherein the intermediate node 1s configured to transmit the
first route request command to the destination node,

wherein the intermediate node 1s configured to receive a
route reply command from the destination node,

wherein the intermediate node 1s configured to record a
route entry corresponding to the stable route in a route
table according to the route reply command, and

wherein the intermediate node 1s configured to determine
cifective time of the route entry corresponding to the
stable route according to the second 1ndication informa-
tion, and perform an aging operation on the route entry
corresponding to the stable route according to the effec-
tive time of the route entry corresponding to the stable
route; and

wherein, when the stability degree of the intermediate node
1s determined to be lower than the preset threshold, the
intermediate node 1s configured to transmit a second
route request command to the destination node, and
wherein the second route request command does not

carry the first indication information.
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